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Abstract of J P1 01 3421 4 

PROBLEM TO BE SOLVED: To improve the 
security of a radio communication line of the toll 
reception system which receives a toll by radio. 
SOLUTION: The CPU 10 of an IC card 1 
inserted into an OBU(on-board unit) receives a 
cipher key sent from a roadside system and a 
authenticator generated by ciphering algorithm 
through OBU, deciphers the authenticator with a 
cipher key stored previously in a key storage 
area 14 to confirm the adequacy of the roadside 
system, and issues an authenticator by a 
ciphering algorithm execution unit 1 5 with the 
cipher key stored in the key storage area 14 
when the key is proper and sends it to the 
roadside system through OBU, and the 
roadside system deciphers the received 
authenticator to confirm the adequacy of the IC 
card 1, and totalizes toll information when the 
key is proper. 
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1 Ofi, KWyX-r-fc^'bSSfiS 
;v =f »; X A T £ *i B SE^F 4- 
U ^EiE^Srttt&tt^Vr 1 
tt"effi-§-jfc LT±|£E&HI v * x A 
^iESftW^mittttiy T 1 4 



IC*-Kl«9CPU 

*t&ie-§-tt*i«-f-fl:T 

OJEStt«:«BL, tt 

SBE^f&fTU O 
U MJv^f ATS 
C* - K 1 OiEStt^ 
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imxmi] *prim»te,ii, i c*- k^a?*. 

±EI C^-K^JtLTIfrWItffl^fcflMRtaj^^ 

COf«#Si:ii5«C^v»T±El C*-KOiE 

4v>#*i:*2<o^S;i:t±eic» - K©5tt3*fT$ 
•W^at. 

2.] hlw »cBnt t, ^ i c * - yam A S *i 

±EI C* - P»=»LTB»*«S-«v»fcflt«taSfii-« 

gfl^ai:, 

£«3*«^aK-ctEi ca- K«t »>ffi#*S«Lfcfc 

t'***4*2 0^T±El C* - KOjftaSrff ^5*1 

*A«Lfc£i:*4«*i-j-aj^jK2->*-rA 0 
[if 3 ] ^Wtzlfctt e> fr, I C * - K**Jf A $ ft 

-tS5*rt&ai±, 

-«***SKJ:4ftflHc*-^v»T±El C* - K05IE 
Stt#«B8ftfc»*K» 1 o*5t, jE3tt#»B3*i 

IB** 4] *WKtt»t5>*., I c*- K^JfASfi 
**P"J*11t, i«Xrt«11tfl|««ii«tfTdJ»*-> 



0-13421 



^at, 

-tE»10«B#a-«riEStt*n«BSii*:**, ±E^ 
*tt»3*i.fclfr»»*fflv»fcttf**5MTl-*56fT*a 

- o»if *a-c»fr s *ifc«*«:±E*rt*«naei- 
±§emrt^a* r , 

±E»«^a-cant s e>^p $ ft.*:*-* 

> «*ffl»'»T±ElC*-K«>jESttt«B-i-«#2fl3J| 

i <r>% 2 *>BB*a-C±B I c * - KOjEStt**»BS 
ft.&*ofc»£- % ±EI C*- K^jl*Pi-*iISp^a 

t, 

JlE* 2 <B«B¥a-P-LE I C ii - K«5jEM§1SjW*BS 
*tfc»S\ ±EIC*-K«:BBLT±E»«S'^^A 

±ieHl*|gSK}? A S I c * - K*», 

1 w£«#a^S«S*Lfc*a^*»«3*.fc 

*-5-B*««'»r±E*rt*t«OjEatttllBi-*» 1 cd 
*B#«fc, 

iO» 1 «»B#a-CjEatt*«WB**tfc»^ ±Ef 
***»S#lfcl«*il«:fflv»T«#t»ff-*-*»ff^g 

-tE*rt««a* % ±Eas«^«-c»#SiifcflMit.jEfl| 

c*-KoiE3lt*«B-r«»2flafliB#ai, 

2 »*B#a-ejEStt*«»BS*ifc»*©*±E»«^ 

±E*l*3Sa^ ±EI C* - KU^LTB&-f-a«-ffl^ 
U ±ElC*-KJ:ijiB»s.$fl|Lfc 



(3) 



fSHWl 0 - 1 3 4 2 1 



[B*a7] *WKKtt<b*U I C#- MqfASti 

±E¥rt3£«i#AS*L* I C*- KtOHtBffti 
fl§v*TiEM§tt*»BU jEStt**i»BStLfc»-&ulllSl 

*ir±iE*rt»«7& s ±IEB«v^xA fctejRtc ioT 10 

±IE*l*l36«t# XZtiZ> IC*- Kt^B"CH»-?-tt*: 
ffl^TjE^teSrfltBU JE^tt**5tBStt7t»^^±E 
mft^fi t JtEESffl y^fAi ^ItilSi: <£ o T£k£ 

^«*fflv»TiE^te*:«Bu iEM^mm^titzm^ 

9 ] <WKK*t ft, I C * - Ka*if A $ 
*:*F*lS«i:> £0¥rtR«i««te>a« 4rff"5»flv 

JtE*nS6iIiJfA$*i* IC*- KtOB-CBtit 
fflv^TI C*- KOiE^tt«:fltBL, IC*-KOjOS 30 
tt^BIB $ ft fc»£-<o*±E¥rt3£« i: ±E»« v * -r 

[0001] 

[ 0 0 0 2] 40 

*« (»ft»rO«HI»*, B**W *E»Lfca 

fr#*«frU ±Eft*Bft*»ittt-C*i»snrv^ 

<fe<Ofl-&Bf<0tbPt?, ±Efl-ftBFrT>S&fT3ftfcaS#0 
APifffitcJ; *k £Oft&W^HiPK«jL<bftTv*&i8 

[0 0 0 3] £*>»&ttS««ii. «S5:^S*gi^# so 



oT*#&SrKKS$ftTV»*o ft&J?rOAP4)#3S* 
*««»*«UA«i-**WU*tL-CAPfll# 

«r«iTi-*o fl-*sfoapo#sB*»«j±, atTft&w- 

maM^ft^Sr^^eyuEltLTis*). 3fr*3fo 
ta n K *i»tft4?foAP -«Mt * ft fcafr #0 A Pit 
it:«t ICE* LTv^iff|i|-^f-r;^ftf 

[0 0 0 4] ^fttcttLT, *W*c««LfcM«#fc 

*± (fl-^Bf) «oa«»«t«i«-e»*ojRS*ff^ 

[0 0 0 5] L^im, wOJ:-5 4|ft*-Cfl.&OJR 

• «firt*S&£1-*&ftri**;&o 
[0 0 0 6] 

* 0 *<d?zz>, *«a«ia*±o-fe^rAij -^-f c»h*« 

[0007] f:t% *ft*-e»£«>4R£* 
If & 7 »&JR£ v x x A k is tt £ assiafi H Ho * * jl 

[0 0 0 8] 

r-Aji, w-m^mubft, 1 c^- K^jfA^tL^^rt 

-MZ:fev>T\ _tE«rt»«idU ±ElC*-Kt:»LT 

±EI C* - K^iEStt^B^Hfca^lzjSi o*- 
S\ iES14OT«BSit4v>»#tc*2^*UT±EI 

c a - ftatff ? t a* <b«« $tLrv^ 0 

[0 0 0 9] C<0S&9§Oft&JK$v*-r At± x *M^tt 

**fcfll«oa««:lT7»«*>^f- A k*»fe«dtS*i. 
*WOfi*J|XS*fl^fi&JRSv^'r^lwi5^T, ±E 
frtSlii, ±EI C^7- Kfc#LTttHH^fflv>fctil 



(4) 



# Bi¥ 1 0- 1 3 4 2 1 



*5tiii*4**203W;-c±Eic* - h'ntomtfr 

[0 0 10] C^^fii^y^fAli, VRTKtt 

I C*-KjJ*|fASit**|*iit«i, £*>*rt 

i fifffioilfl £ -5 Kfflll v * f A t a» f, fl£j$ $ ^ x 

*W»#*C*«-fT^fl-*JRS^X^AK*^T, ±E 
*rtR««±, If I C*- KKWLTW-frftfcflJ 

«C*cfv»fc±E I c ij - K*»?»oj&»t5«i-4$fl 

-^EStt^BSftfc**^*!©;^ iEStt** 
51 B 3 #i 4 v»»a-K ft 2 £0^3$ tc-gj 9 & £ £ g|»f & £ 

[0 0 1 1] CO«W«5»*JR$->^T-Ali, VnfKtt 
§£S t titfgoiHI 4r=fT -5 ESU v * A £ a> ib «j& 3 it, 
WMCfASftfc IC*- K#, ±E*rt»«*e, 

^&xmm 3 a/:««3j» f,^ 3 titzm-zm zm^ 

T±SI c *~ ^ESt£*^g^*£2<7>5tE3M£ 
^ £ «>* 2 ©»Bf«T±E I C * - KOiE3tt#l| 
BS*tfc*ofc»-g- % ±Ei c*- K*igiM-*jgip3- 

a t , ±e» 2 w?tgi#gr-±fe i c * - KojEStt** so 

* ssft ***> -tElC*-K*BKLT±EHHH-> 
^ 7- a t feat: <£ o Tft&JRSoMfti * ff o Wm^WL t 

[0 0 12] £©$MB*>*teJRS->.xf.Mi, *m-gt 
»tfc*L, I c*- WA$*i5$Rgit, romp's 

» i o«B#« t , oiiB^s-e jEStt«ntB 

3*ifc*-§-«*JBnT±B I C * - K«>iE3tt*«B1- 

*^2<7>?tB¥at, £»*2«>«B#a-«E£ttjwi 



[0013] ;o«wctt4«s*fttt, *wujute> 

**, ±ei en- h'lzttLxm^mtm^tzmmzmm 

«S*«-*fl|-C6 4v»iS±E»ltf!)35rAtliH4 <5 
^2W^T-±E IC*- Kcoj&Jifcfrd <fc 9 UL/*C: 

[0 0 14] *WKK»tfc 

*i, ic*-Kmsn*¥fiitti, covngs 

tifA3*L£ IC*- KfcWffl-CHi-§-«£fl§t>TjEfitt 
. *«8U iEStt*««BS*ifc**K»io^, je^ 

tt*««BS#i4v»ai^c«2 0*S:Kffl»Hftir±E* 
rtS6«*«±E»« v * x A £ D&R (- i 0 t^#JR^ ff 

[0 0 15] tOftfloftiBSjftii, *WK«ltfc 
*t» I C*- K#»AS*ia*rt»Bt, iO^|*jgg 

iJ?A3*i* I C*- Kt<oHT?Bf-t«S-fflv>-ciEStt 
fc*BU I^tt*«»BS#ifc»«-t;±E»rtaHti± 
lEBSffiO v * x A t <o Kr-ft^tc «t o T #^JR^ ffv> , 
jEStt*«»BS it 4 v»»«-K±E*rt«ii»c}f a S *l£ 

I C * - K b -hsSKW y^TAion fBS-^® *M^X 

[0 0 16] iO»Woft*JR$*ttii, *WKK»t^, 

t»AS*L4 I C*- Kton-CBUg-fttfflviT I C* 
-KojESttS-aBU IC*-K»jES14*«»BS*L 
Jfc*fr<0*±E*rt«« t ±15^ •/AfAifllBfl 

[0 0 17] 

[0 0 18] itz. »L<l±^-tHfl^iztsmti 
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0 - 1 3 4 2 1 4 

8 



:JttT\ OBUfcE»1-&) 2 if0ffl#O I Dff • 
(JttT". tt&flMRiBifci-*) tiifcIC* 
- K 1 t^t)»iiS$iitv^ 0 

[0019] itz* OBU2 Ht4, ^^ff^fio 

ho IC*-Kli:ii, B^flMfcW«S*i/Cv** 0 
[0 0 2 0] Blli, iOKWOfl-^JRSvXT-Aicft 
& I C* - K 1 <0«SEtSt4«0-e*-& o t4fe^ I 
C * - K 1 l± % £#0»J»*1]*CPU 1 0. »J8P7o 10 
/7A*i:EfLTV^R0Ml 1, tt&fflfSWf *1E« 

-r* rami 2, a»*r»ti--&aa*^#i 3, 

[0 0 2 1 ] 1112(4. 0BU2Ofgj££^-f 
0, l»-/n^ 7 A9irEttUv^R0M2 1, *W 

*«**flsisi-*RAM2 2, aa*r**i-*aa5&fe 

S23, ftatS-fe + i'Jf^iCB^fc^t^BiB 20 
SfrStttMfl-i-'J T 1 4. HS-^tr^rfVXAHfrSi 

2 6, T>-r-7-2 6 0SIJfflI^1f ^te^ii^ftljffll^2 7. 
»^*rt«ri-4X^S^i: L ED7 >7°^ili/:g$a5 

2 8. aa^sK^>«r«ifc»ft(fB2 9, Rtfl C*- 
K 1 $ ^iTiUl y> • *&*ri*iirfi6fc I C^ - 

[0 0 2 2] 13 3 Ci^ ^D-XKy^fAi:fflv^n4 

¥»a»*i, *WOit!f^rp]^C)»ttflg!I»«3 K * so 

3 3, Xtfj(5 2 7>ft3 4 t ^^«flc$*LTV^ 0 
[0 0 2 3] *@fiJ!glJ^tt3 1 (4, SALfe*I*ft& 

L, *M<?5ilAS:afT#^»»tT«3 0i:fiat4 o $ 

SK/%ft«3 0 tca*ni-& 0 

[0 0 2 4] glT>ft3 2 14, afT#SI&l&ff«l3 

vmmzfti ior^^o s§itit*ngg3 3*4, wo 
*ai«:t*»u afr#i»*fTa3 o^atti-&o 40 

[0025] $27>ft34li, Il7>rt32t 

[0026] aiT#gn%fT«3 o(±, #a«0fflift* 
*ETc»tE«n) *c»LrafT#*:»ffi-*o a 

[0 0 2 7] HI 4 14, ^D»-XKy^fA»:fflV»t,^ 50 



fflP**«SO*fiES:^i-6 0T?**e H40 (a) U 

£D§£B4 1, *17>ft42, H3Pr-^F l 3aS4 
3. fl£Mt£*D2lfi4 4, 5(/|27>ft4 5 fc^e>« 

[0 0 2 8] tbPr-^rt«S4 3«±, H40 (b) K 

m-txd^Erc #### l atr# * * atf 

7, a&3tav»flC^Jt-J--6«JR»36ff«:ff^«JR*»ff 
148, ^Ko»Ji^ff^P¥MiM4 0 

(4, I C*- Kl Zmm-fZ^tO-C^Z I C#- K'J 
-f46a ^flitt^o 

[ 0 0 2 9] *M^*D^M 4 1 (4, :£W<OiiA*8M31 L 
^«F*«rfflPr-^rt«#4 3<7)£UP$MMi4 0 
t:iat^o Il7>7t4 2i4, WP%Rft!lfll3£S4 

[0 0 3 0] »M1fta»«4 4 (4, *MOjiA**&L 
^A*irttP4tj||«fllS1K4 0Ka»i-&o $27>f 
7" 4 5T:J4, ffiP4Ltt«j»£S4 0Of&lJ#pc97C-C, fl 

[ 0 0 3 1] H5i4, v^Atc^v^ti^ 
-ffflMM^ttOT^^o IE 5 CO (a) IZ7F 

■j-j^Kis-Miaswt. *woatff*iRi^fe*m**i 

if 5 1, Sl7>ft52, r-X^S^S 3, *M 
^Mt5 4, TO2 7>tt5 5 t^f>*flE$tLT 

[0 0 3 2] r-^fifigS 3f4, H!5 0 (b) KfrT 

OW«S:1t7J|e|.*«L31«5 0, ffirtt^*- Kt«i31i-& 

*- Kjaa«5 6, m.&^&^mzn^zmwm<omj 

iff n%tyMWft®. 5 7, I C*- K 1 Sr«k3ffii-££fc 
OTl^»IC^-K'J-/5 8 i^^bWjSSfLTv^o 
fl-&ftLga5 OKI** tf-TM 7*^ ha*fi»3*i 

[0 0 3 3] WftlflglS 1 (4, W^iAt»j5lL 

£o ft 1 7>-r^5 2 (4, ftiJIias OOfrJ^Ox 

[0 0 3 4] 5 4 (4, *ra«0jt A*«MB L 

-ci4, fl-^aa 5 oowoxt, •wicsfEsti/c 
*«a#fco*«*iT3o 

[0 0 3 5] «*«oa»*tt*LTttT\ tt«v*-r 
AfcEit-j-Ao *W^¥fia»«:««L, O 

BU2»CIC*-KlS:}fALfc«3ttT*!T-r4o OB 



mB-f&^tizX *K OBU 2 IZHLT*- K I D#-5§- 

[0 0 3 6] *D-Xv*xAoatt£5fM1-& 
flCo^tSWt^o APWRTfi, «tt«IS(ISS3 1 

3 ouaiA*a*ea-j-4o flfr#i»»fr«3 ohu 

*17>7t3 2tHMU atA1-**W^«ttS*i-c 
^**««S (I C*- Kl^jfAS*L3tOBU2) U 

I C*- K 1 ^tijilH/; I Dff^OBU2 KE» 

[0 0 3 7] aff#t»fMT«3 Oli, O 
J£^jEafcBanifcCJ:»), IC*-K10ID 

fl*5Ei-4HK«-!- • fl-^Bfs-?- • aa*M ■ *« 
#■» ffii, AP«»Aiisi£i-s) 

1"*o OBU2tli, AP«*AoS«a*:E«l;:*T;b*t 
[0 0 3 8] My^fA^ ¥«K^ib(7)S^7 

lea-*-*) tBetio 

[0 0 3 9] ETC$«eftaM3 3^Iifl,I 

tiz**)^ Mffmsm^nm3 o«±, 3 3 

^5>*WaiA<!0a^*rS«t. *2 7>ft3 4i||ljfll 
aifl^&o 

[0040] a?r#iniifT«3 oi±. *«K»«4>e,«> 

JEStMEsS t Bflfc1*£ :ii:J:0, I C # - K l O I D 

aLr^ntf*ttfijgosi«3 1 ^h^mLtz^mm^ 

*£APlf$fcB t lti2 r>ft3 4 fcfMLTWfc 

[0 0 4 1 ] *«UR« (I C*- KHm^^cOB 

U2) -eia, xnm^Bcor- ttfiEigiz^mztifzz 
tivmL, S27>ft34i:fi^7^iat^o 40 

HB*K«M»STIi, jE*fc$«L*:APfll«AfcAP 
«*Bi*I C*-Kl KAPflWR (APltiAUP 
«*Bfc*#fc^;fcio*APlt#fc1-*) LTEft 

[0 0 4 2] HiP*aT-(i, «P5&«]£C4 
JtA*:tftfti"*CtJCJ: 0> ¥W<Z>2tA£HiP*fi*!I«l 

^B4 ociat^o tun*iKtii9ii&a4 orii, #1 

T>x-*-4 2 SrftUfBU mXLtz^mizHLX?^^t> 

•*ti&n-tz>o ffip*a-etAP*ara«u«#ojE^ 

ttSrBBW-^itHiO, «*Ktt«li. OBU2£E» so 



^if 1 0-134214 

10 

$iir^*AP««aV»ft«*S:*l T>T±4 2\z 

[0 0 4 3] ttP*lMrai%tE4 0T*ii, »17>ft 
4 2SrSSL-CS«LfcAP««S:5c*caff»ftfl!)|mj 

atrajpfli» (ft^»f## • mm^m uftfr • jpas^- 

• a*Tfl-&) fcfiJflJBEfc LT. 0BU2t:eit^ o 

BU »«yXfAi:5te7tijait4 0 I 
C * - K 1 £*f L TWH«H * E»i" & 0 

[0 0 4 4] t-y>v^f^<7)^-|g[:ov^ 

t±, *W*c3Ht«#«r»«lL. OBU2i:iC*-Kl 
^ffAL^iT^Tt^o IC*-Klli. OBU 2 

[0 0 4 5] *&-*»-cti, JfMt£*n§£®5 l3&**Mo 
JtA«rtftfti"*<rt^J: 0, fl-&«La«5 0 K*ffliiA 
^a^D^^o #£#1^*15 Ofi, tl7>tt5 2 £$IJ 

^APMt H*K«#*>IEi!§fi tBBrt"* :t*:J: 
»K OBU2l±, ffeia^^IC^-Kl^IDS 
^■tOBU2lcE«$n * H «* ^il7>tt52 

t-aflii-Ao 

[0 0 4 6] ft&l&mWtS 0tii N mi 7Vrt5 2 i 

mmLx^mLtz i ds-?-**^* rvxh 
flis&Wfc*^ wjcL^a-caiTffl-^srjmii-So * 

• • *£j$u fMasj: l-cob 

U2tcfe^l1-^o 

[0047] OBU2 Tli. fOJBttH^jE* fcftfl^ST 
h 0 H6ti. C(0«^n«*air*e»5MT«3 0^» 

s^ttoti^o aff#i»«ffa3 o 

fi, #1SS?^SSL^ttr^r#c7)$iJft]^^I^CPU3 0 
K «0»yD^9A*«:EitLTV^ROM3 0 2, * 
tt««4rffi*-r&RAM3 0 3, a»fc|£&1-&SLS:5S 
£££3 0 4 , Mf^-t^a-Jr^SA^^i^ 
t&*fi£ft.£^&*ft-xVT3 0 5, fft-tftT^^VXAH 
fif»3 0 6. RZf&?f&&?fSmU3 0 7 bfrhm&2 

[0 0 4 8] B7I4, £0%H£tt£UP*ttfHftlSa 

4 0^)M^t4of$,^ o i-4r*>*>, ffiP^iRftOfti 
^®4 0*4, #«St»«Snr^ffcOiB0ai4-PlSCP 
U4 0 K «l8yD/7AfiEttUv^R0M4 0 
2, #aiff^^lBffii-^>RAM4 0 3, 
a»MS4 0 4, «J£+*-t*iVx-f^SCAC5fc*!> 



(7) 

11 

[0 0 4 91 ^t:, ZnXTKmjgLlZ&^X* *§kWlZ 

[0 0 5 0] Sf, ^^^^^^^8^)70- 
h S:#SgLrKW"i-*o 0BU2i:iC*-K 

(ICC) l**»A$*Lfe**««S:»«lLfc*Po^a 
St^KflvXfi, (RSE) <0AP*«UCi3^T, 3 
tT#a»56fTa3 0OC PU 3 0 1 ii. t*SitfixiJ7 3 10 
0 Steffi V'fi&Rft) K 

t/a^T. aa»*#3 o 4 tc i »j«fes-^^a»4-BS 

-t>ftT;VrfVXA^fS3 0 6T^^t£-£TEfiE^-K 
U2 »:WLTMtSo 

[0 0 5 1 ] OBU2lt SiSLfcBIE^K r £^co£ 

tftAztix^z i c#- k i izttLxmm-?Zo ic 

*-KlOCPU 1 Oli. SttLfcBB^Kr 

«) KTm^ftL. B«->^-rA^iESltfe*Ei-*o 20 

7"AotbP5:^r**Hiifrit$tL^ 0 

[0052] cpuioii, mtfjEmtmmztitzm 

£\ BE^K r i:iM^'J T 1 4 KftttLTV^&BgH!- 

»KtB»-g-<kr;v^uXA|HTSi 5 fcJH^TBET-K 
r+Ki tlSffLTOBU 2^3l«i-*o 
[0 0 5 3] 4:J3 % Mv^fAtOBU 2 h(7)FI<7)f 
-^fiSiliiftiSftSfLTV^^ OBU2tIC*-K 

e^^Mi-^aa^MfiAP^jR^^fflp^a^^com 

[0 0 5 4 ] ±E*M^aa-i-*KilvX-rA<ottiP* 
jfUni^T. OBU2 K^a&fSSStlT^aBE^K r 
+ K i ^K«v^-rA<0HJP*j»U3iffiSii& o Up* 
jRM0SS4 0OCPU4 0 1 li. SflLJtBIE^K r 
+ K i Srafeffljn; T 1 4 ^ftttLTV^BS-g-aK-ca 

^tur 1 c*» Ki^iEStttaB-i-io tu 
[0055] cpu4out mtfiEmtmmztifzm 

Bl:@9070-f h *#JBLTR9Ji-* 0 :m 

B U 2 K *t L T f- * a« rt* Pit B 4 *:£T * £ o 
[0 0 5 6] WJ:«*8iiW|ffl8oOBU2i:i 

Cfc- K 1 a*Jf ASftfcfiK OBU2li#A3*tfcI C 

*- ki tof-^as* tBajs-r*^ f-^a$fl 



fl*B8¥l 0 - 1 3 4 2 1 4 
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[0057] Jf, OBU2<^CPU20t±, a»36* 

S2 3-pa»t»±s^ 2 4K»tts*i 

ffcS-grTEE^K o i^BEfKo^IC 

*-ki 0 

[0 0 5 8] I C*- KIOCPU 1 Oti. BE?Ko 
tSILtaftfti'JT 1 4 U*&tt$n/ci*-§-tt*:ffl^ 
Tffl-SHbL. 0BU2t:£§f^ o 4U »7WEiS"Cfc 
^o^±§^ (MING) . IC*-KlI±fi>ari-^it 
«§f, OBU2li*^ri';-r-f^3S:AOprfiett^* 

[0 0 5 9] ten. IC*-Kl^-b*a'Jf^aA 

BU2T(*. BEHotSffU iUff-^HJ: 

[0060] CPU 1 (Hi. «3&*jE^i:«E§^» 

£\ a^tLfca»*:ii*«»tti'; r 1 4 

fbS-SrTBB^KoSrl&iS^ ^OBE^KofcOB 
U2^jg«-t-6 e 

[006 1] OBU2CD<7)CPU20(i. BEfKo * 

£0 4U aW-tl^^o^:^ (jUING) . I 
C*- K»v*fc LT I C*- KiE*PftLa4-ff -9o 

[0062] cpu20(i, ask^-a Lfc»«-*c±ia 

ffASrt-fc I C#- K 1 SrjE^iBEi**o 

v * -r A K is it & ^IIScDSUB T f ± . ^^z'Jf-f 

[0 0 6 3] "T^*?*), 0BU2I1, ffAStifclC* 
-Kli:J:*), ^-t^aVf^Kffll?^^^ 
fl»r1-^o OBU2(*. I C*-Kl03#A4:$«tT, 
OBU2rt»tf>aSc»£S2 3i:i 9a»*:*^*^ 

a»ffljn;r2 4 n^B»-?-ati«-?-<tr;v^u 

*A»T»2 OaatBt^kLTBB^KoSr* 
f?o 0 tltIC*-Kl £>IES143&*B»T 

[0 0 6 4] j£^SEoT^£V^&i±, ^r^ra'Jf^ 
#5SAiEttLT. jfta«r«ff1-4 0 (Rfc, ftft I C * 

MAt LT«ta*:jRfif1-&C t iztt&o 
[0 0 6 5] Ltf*L. An*»«A«, Mv^xA^ 
bOBXJ 2**f'-**SltT. I C*- Kl:f-^t« 

H^T^htlTIC*- K*«t LTOBU2 ri*B 

^iL/c^ti. 0BU2T«i»fT§4v^«. apma 
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[0 0 6 6] 

(ft&Bf) StAiSK, *mf tc I C * - K 1 B U 2 {z 

[0 0 6 7] &Jb\ H9tRWLma'jf^iB io 
I Cfc- K^f ftTO B U 2 OlittSrttB L 

[0 0 6 8] * Lt, 0BU2(i, ^fiftc I C is - K 1 

[0 0 6 9] £l±KWLfcJ:^*c±E«?IS<0*ifcO3gS8 
K X tU;f, O B Utf*2 o-fc**. i; -r -f ^S;«r«v^*t* 20 

— I C*- KU^fi^: ttcj: 0, 
[0 0 7 0] 

ft J|XS £ & 9 i/ * x A K is * t * ft 

*il«ll«<0-fe*.3. y x (D&)±$:mz> Z t<DX~ & Z>m- 30 



[11] :^oMCSv^fAt;#^ 1 c*- K 

1 <D9t&im-t7v y?m 0 

[B2J 0BUO«jS£^-rrntx*|g o 
IH4] ^D-XKv^xA^fflv^n-SHlPmaasS: 
»j£Sr^i-|2o 

[86] aff#i»»fi*oaijfttsi-Ho 

ins] f- 4j3^A<DMft*mm-f&fzib<D7 

[B9] *^iy-r>f*S:B«0l!ift*rHWi--5 3tae)O7 
n h Q 

1- IC*-K 

2- OBU (Ch Board Lhi t ) 

1 0, 2 0. 3 0 1, 4 0 1-CPU 

IK 2 1, 302, 402 -ROM 

12, 22, 303, 40 3 -RAM 

13, 23, 304, 404 

1 4, 2 4, 3 0 5, 4 0 5-«ftixi;r 
1 5, 2 5, 3 0 6, 4 0 6»-BS^bT;i/^i;XA||ff 
« 

3 o-afT#e»3MT* 

4 o-asp»:jRftijai8« 

4 3»-UJPr-^rt«# 

5 0 -#&«La«i 

5 3-r-^rt«» 



[Hi] 



IM2] 



10 



11 



CPU 



-| ROM I 

12 



-£ 



RAM 



13 



1 ^ffcyJUj'jXAggfrg 



15 

1 



27 

S_ 



20 

— < 

CPU |— 



26 



1B 



] 



28, 
29 



21 



ROM 



22 



RAM 



23 



25 

Jl 



ftfflW- 1 0 - 1 3 4 2 1 4 



(9) 



[13) 



[14] 



1.2 



32 



34 WaO&fr^l^ 



t 

31 



30 



33 



42 



41 



45 

4, 



43 44 



[H5l 



(a) 



1.2 



52 



55 



8- 

51 



j 



53 54 



(a) 



53 



58 



57 



i ca-K 




5£frtt 












50 



















56 



(b) 



[H71 



43 



47 



48 









^40 














71 













46a 46 ffiP7-^rtflm 



(b) 



[B6] 



301 



30 



302 



CPU 



307 



401 



40 



402 



ROM 



303 



RAM 



CPU 



ROM 



-[ 
-I 



304 



305 



306 



403 



RAM 



404 



405 



406 



(10) 



0 



[El 8] 



IC*-K 



OBU 



&mtt?b (RSE) 





K<fc»K ISfl^Kr+Kig 



RSE^Kr+Ki^JMfl 



RSE'vKr+KifciMft 



(11) 



mW\W-l 0 - 1 3 4 2 1 4 



[H9] 



O BU 



£ 



NO 




T 



OBU'V K o £j£ff 



T'tSm* Ko t |§£ £ ■£ 5 



J 



NO 




SSH^ Ko 4B£#&£ 



NO 







£5s§lNG 








(jo*- 






(12) 



1 0 - 1 3 4 2 1 4 



7D> h^-y(7)SI 



(51)Int.a. 6 

H 0 4 L 9/32 



F I 

H 0 4 L 9/00 



6 7 3 E 



(i2) im an 

i**ni»/nwie#E/Mfii)KaEBri#* « 



